Abstract. Recently we have developed an assay method for peroxidase-catalyzed coupling of iodotyronine residues of thyroglobulin, which is applicable to human diseased thyroid tissues. In the present study, the assay method as well as usual peroxidase assay methods were applied to thyroids of three patients (No.1: familial goiter with impaired thyroglobulin synthesis, No. 2: mild chronic thyroiditis, No.3: dyshormonogenetic goiter) who showed organification of iodine with high TSH levels and low thyroid hormone levels in sera. In general, these patients showed relatively high activities measured by guaiacol oxidation assay, iodide oxidation and coupling assay compared with those of control thyroids. lodothyronine content in thyroglobulin was very low except thyroxine in No. 2. These results indicate that factors other than peroxidase may be responsible for the cause of the hypothyroid state. The coupling assay method used here is therefore useful for the detection of the `coupling defect' in patients in a hypothyroid state.
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IT IS WELL established that thyroid peroxidase (TPO) plays an important role in the biosynthesis of thyroid hormones by catalyzing the oxidation of iodide, the iodination of tyrosyl residues of thyroglobulin and the coupling of the iodotyrosyl residues [1] . Thus, there are many papers showing that impaired peroxidase in thyroids is related to some thyroid diseases [2, 3] . The assay for peroxidase activity in various thyroid diseases has been performed by a number of investigators, but determination of the coupling activity of the enzyme has scarcely been touched on. This is due to difficulty of the assay for coupling activity with the amount of thyroid tissues available [4] . So far, several clinical papers have reported patients who were considered to be suffering from a coupling defect [5] [6] [7] the iodinated albumin contained iodothyronines, but the results in an earlier paper suggest that this may be the case [13] . The measurable amounts of T4 and T3 in serum may be explained by iodination of these proteins catalyzed by TPO which was found in the thyroid at a higher level than control. However, the amount of immunoreactive Tg protein in lesion portion was extremely low, and the thyroid hormone formation on albumin-like proteins is not efficient [14] . Thus, the hypothyroidism of the patient was considered to be caused by impaired Tg synthesis in spite of the normal level of TPO, iodine uptake and hydrogenperoxide generating system. Patient No.2 had also a small goiter and was diagnosed as mild chronic thyroiditis. The thyroid function tended to fluctuate between a hypothyroid state and near euthyroid state. Iodine uptake observed in the almost euthyroid state reached a level of 48% at 3 h and 88% at 24 h, and the iodine atoms incorporated
were not discharged following administration of perchlorate. These results raised the possibility that the hypothyroidism was caused by some failure in the coupling activity of iodotyrosine residues. However, the value for the TPO coupling activity of the patient was much higher than the values of normal tissues. Another cause of the disease should therefore be sought.
Patient No. 3 had a mild goiter with a solitary nodule and was in a latent hypothyroid state. Yet iodine uptake was enhanced and perchlorate discharge test was negative. A failure in coupling reaction was therefore suspected. However, the peroxidase activity and coupling in the lesion portion of the thyroid tissue obtained by partial thyroidectomy were rather high (Table 1) , while no iodothyronine was found in the Tg of the patient (Table 2) . On the other hand, the peroxidase activity and iodothyronine content of thyroglobulin in adjacent control portion of the tissue were of normal or lower levels. These results for might be caused by tactors other than a detect in peroxidase.
Since the iodothyronine content even in the Tg of the normal portion was very low, one would expect an abnormal molecular structure of
Tg or a defect in the H2O2-generating system etc.
The paucity of the Tg, however, hampered further examination.
These three patients which were diagnosed different are common in that they showed marked iodine organification with low levels of thyroid hormones in the sera. In such patients, a coupling defect is usually suspected as one of the causes. However, no direct evidence was ever offered because of the lack of an appropriate assay system. The assay method used here was found to be suitable for TPO from human abnormal thyroid tissue [4] and previously applied to thyroids with Graves' disease [15] . The present studies are its second application to abnormal human thyroids. The values for coupling activity in the thyroids of two patients (Nos. 1 and 2) were not greatly different from those of the adjacent normal portion of adenomatous goiters, and may be regarded as the standard values for normal human thyroids in finding abnormal coupling activity in patients in the future.
